Introduction
We did a prospective nonrandomized comparative study of open versus laparoscopy approach for surgical staging of endometrial cancer from 16 May 2013 to 15 May 2015, and it has been published as an original article [1] . Here we are describing the surgical technique used in laparoscopic surgical staging in that study.
Materials and Methods
A total of 77 patients were enrolled during the study period. Out of which, 45 underwent open surgical staging and 32 underwent laparoscopic staging. Out of the 45 who underwent open surgical staging, only 15 underwent para-aortic lymphadenectomy and the remaining, only pelvic lymphadenectomy alone was done. Only 2 patients in the laparoscopic group underwent para-aortic lymphadenectomy. So, in our study, a cohort of 30 patients in each arm underwent pelvic lymphadenectomy alone, and we decided to compare this cohort. Sample size calculation was done based on the LAP2 study [2] in which hospital stay of more than 2 days was observed in 94% of open cases and 52% of laparoscopy cases. With the level of significance at 5%, power of study at 95%, allocation ratio of 1 and with two-tailed distribution to detect a 42% difference (from reference) in proportion of patients requiring hospital stay of more than 2 days, a sample size of 29 was needed in both arms.
The technique of laparoscopic hysterectomy and pelvic lymphadenectomy for early-stage endometrial cancer is described below. Laparoscopy, with the use of highdefinition video-monitoring equipment, is carried out w i t h t h e p a t i e n t i n t h e m o d i f i e d l i t h o t o m y Trendelenburg position as illustrated in Fig. 1 . The 30-degree telescope is inserted at the 10-mm supra umbilical port by a semi-open technique, and pneumoperitoneum is created through the 10-mm port. Two 5-mm ports are used between the umbilicus and anterior superior iliac spine on the right side as the working ports for the surgeon. Another 5-mm port is used on the left side between the umbilicus and anterior superior iliac spine for the assistant. A second assistant port is used on the left side when required for better exposure. All the ports are placed at least 7 cm apart from one another for better triangulation. The surgeon stands on the right side of the patient and the camera surgeon stands on the left side of the patient. The surgeon operates with the right-sided working ports and the camera surgeon uses the right hand for camera and left hand for dynamic assistance. An assistant surgeon can use the second 5-mm port on the left side for fixed retraction during surgery. A vaginal cylinder is used as a uterine manipulator as and when required. Harmonic scalpel is used in all cases. Ligaclips are used to ligate the uterine vessels and its branches. Ligasure or bipolar cautery is used for the division of parametrium and uterosacral ligaments. Specimen delivery is done per vaginum in parous women and per vaginal delivery tried in nulliparous if uterus is small in size. When it is not possible to deliver via vaginal route, a Pfannenstiel incision is used.
Steps of the laparoscopic staging (Figs. 2, 3 , 4, 5):
1. Adhesiolysis: Any congenital adhesion of the caecum or sigmoid colon to the pelvis is released for better exposure of surgical field. 2. Division of round ligament at the pelvic sidewall. 3. Reflecting the anterior lip of the broad ligament. 4. Extending the peritoneal incision over the psoas muscle. 5. Beginning the lymphadenectomy at the pelvic sidewall. 6. Retraction of the superior vesical artery to expose the pelvic space.
7. Dissection of ureter. 8. Dissection of tissue over the external iliac artery and genitofemoral nerve. 9. Dissection of tissue off the external iliac vein. 10. Dissection of tissue at the bifurcation of the common iliac vein. 11. Dissection of the uterine artery clipping and division. 12. Separation of the urinary bladder from the cervix and vagina; similar procedure is done on the left side also. 13. Division of the posterior lip of the broad ligament and uterosacral ligament. 14. Division of the infundibulopelvic ligament on either side. 15. Dividing the vagina.
Results
There was no significant difference of distributions of age, height, weight, BMI, performance status, previous abdominal surgery and co-morbidities between the two arms. There was no significant difference in pathologic type, grade, FIGO stage, myometrial invasion, LVSI or risk category wise distributions between the open and laparoscopy arms. There was no significant difference in the number of lymph nodes harvested between the two arms. The median number of nodes harvested in the open arm was 16.50 and in the laparoscopy arm, it was 13.50. The difference was not statistically significant (P value 0.086). There was a conversion rate of 10% in laparoscopy. Out of the 3 converted patients, one (33%) was due to bleeding and poor visibility. In the remaining two cases (66%), it was due to unusual adhesions in the ureterovesical junction Fig. 2 Steps of the laparoscopic staging.
Step 1: adhesiolysis.
Step 2: division of round ligament at the pelvic sidewall.
Step 3: reflecting the anterior lip of the broad ligament.
Step 4: extending the peritoneal incision over the psoas muscle Fig. 1 Patient is positioned in the modified lithotomy Trendelenburg position, and supraumbilical 10-mm camera port, two 5-mm working ports on the right side and one 5-mm assistant port on the left side is placed involving the bladder, ureter and the parametrium. Two cases were converted to midline vertical incision and one to transverse muscle-cutting incision. In 6 out of 27 patients (22%), specimen could not be delivered per vaginum and had to undergo a Pfannenstiel incision for the specimen delivery. Nulliparous women have a low probability of vaginal specimen delivery compared to parous women. The difference was statistically significant (P value 0.0432).
No intraoperative injuries were reported in the open arm. Three minor injuries were reported in the laparoscopic arm. A bladder injury, serosal burn of the caecum and right obturator artery injury were reported. None of those injuries had any consequences intraoperatively or postoperatively and were managed laparoscopically (P value 0.237). There was no significant difference between the early postoperative complication rates between the two arms (20% in open versus 13% in laparoscopy; P value 0.730). In our study, 3 (10%) patients in the open arm reported postoperative ileus but none in the laparoscopy arm had ileus.
Discussion
In this technique, we start with pelvic lymphadenectomy first and then uterine dissection and finally dividing the infundibulopelvic ligament just before colpotomy. Doing Fig. 3 Step 5: beginning the lymphadenectomy at the pelvic sidewall.
Step 6: retraction of the superior vesical artery to expose the pelvic space.
Step 7: dissection of the ureter.
Step 8: dissection of tissue over the external iliac artery and genitofemoral nerve Fig. 4 Step 9: dissection of tissue off the external iliac vein.
Step 10: dissection of tissue at the bifurcation of the common iliac vein.
Step 11: dissection of uterine artery and its division.
Step 12: separation of the urinary bladder from the cervix and vagina; similar procedure is done on the left side also pelvic lymphadenectomy first will help us to dissect the uterine artery and ureter easily. Keeping the infundibulopelvic ligament till the end will prevent rotation of uterus during surgery. Vaginal cylinder alone is used to manipulate the uterus and for colpotomy. This is to avoid trauma to the uterus and spillage of tumour during surgery. Dividing the round ligament and reflecting the peritoneum and its medial traction exposes the entire pelvic spaces and the ureter on that side. This systematic approach makes the surgery easy to perform and learn. 5 Step 13: division of the posterior lip of the broad ligament and uterosacral ligament on right side.
Step 14, step 15: division of the infundibulopelvic ligament on either side.
Step 16: dividing the vagina
